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when your potato leaves tell you... 


its TOO LATE FOR 
TOP-PROFITS 


When potato plants show a 
yellowing between the veins of the 
lower leaves, like this, they lack 
available magnesium and can’t 
produce maximum yields and 
solid, high-starch content. 
Sul-Po-Mag” in premium-type 
complete potato fertilizers supplies 
the fast-acting, water-soluble 
magnesium needed in many potato 
growing soils to increase yields of 
U.S. No. 1 potatoes 50, 80, and 
100 bushels an acre. Premium- 
type fertilizers containing SPM 
also provide low chloride sulphate 
of potash. SPM does not increase 
the danger of potato scab. It is 
neutral and does not raise the pH 
of soils. Sul-Po-Mag in complete 
potato fertilizers is your assurance 
of a balanced combination of 
water-soluble double sulphate of 
potash and magnesium. 


Look for this identifying Seal of Approval Premium avality 


ter corthed 
when you buy. It's ybur assurance of 


fertilizers guarantee PREMIUM 


hy Woter Soluble Double Sulphate of Potash-Magnesia 
* 2MgSO4) 22% K2O — 18% MgO 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
20 NORTH WACKER DRIVE + CHICAGO, ILLINOIS 


extra-value fertilizer. 
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YOU'LL GET GREATER YIELBS... 
“GROW MORE =1'S... 


THANKS TO CHEM-BAM’S EXCLUSIVE 
STICKING AGENT! 


with 


-101 


Never before a blight 
fighter like this! 


Chem-Bam’s the only fun- 
gicide — liquid or other- 
wise —to feature U-101, 
an exclusive sticking agent 
that makes sure the fungi- 
cide stays where it belongs 
—right on the vines and 
plants. Not even rain or 
watering can wash away 
the Chem-Bam! 


Result? Your crops get 
fullest coverage and pro- 
tection. And you make full 
profits. Your plants are 
greener . . . more succu 
lent. Your yield per acre 
is greater... 10% greater, 
according to tests made 
by a leading agricultural 
college. 

Chem-Bam with U-101 is 
easier to use, too. It mixes 
evenly and easily with 
water and insecticides. It 
gives finer distribution in 
the area sprayed. 

This year, play it safe... 
spray with Chem-Bam, 
the only fungicide featur- 
ing U-101! 


Contact your local farm 
dealer or write: 


CHEMICAL 
INSECTICIDE CORP. 
129 Montague Street 
Brooklyn 1, N. Y. 
Plant, Metuchen 
New Jersey 


Free booklet on blight 
control on request. 
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OF SIZE OF PLOT, EXPERIMENTAL DESIGN AND 
“PLICATION ON EFFICIENCY OF POTATO 
FERTILIZER EXPERIMENTS! 


G. L.. Terman, Micprep R. Covent anp C. CUNNINGHAM? 


Most the potato soils of \r ( ounty, na tw be quite 


variable, as are soils in most eas. Consequently, m= field plot) work on 


al 
these soils it has been assumed that maximum control of sol variability 


necessary tor accurate results potato expermicnts Lheretore at ha 
been the pra tice lor veral yvears potato fertilizer worl le 
linut the number of fertilizer treatments in most ¢ xperments to 5-7 and 


/ 
randonuze the treatments in Latin squares. Such designs vive 
ml variability control in two directions 

Yield data from) Latin square expermnents on phosphorus and potash 
rates tor potatoes conducted on Caribou loam and similar soils in 1946 
vere used to study the relative efficieney of variou experments and con 
ditions within each experiment. No report of a smiular study with potatoes 


vas found in the literature 


PERIMI 
phosphorus and potash r: tests were conducted on several 
larms .\roostook County, Maine. Rates of PLO QO, 40, 80, 120, 160 
and 200 pounds per acre were compared im certam experiments, and Ko 
rates of O, 60, 120, 180, 240, and 300 pounds in others. In the PLO s rat 
experiments a umtorm application of 100 pounds N and 200 pounds 
was made to all plots; im the KO rate experiments a uniform appheation 
of 100 pounds N and 160 pounds P20; was made 

variety of potatoes was grown in ; xperiments, bk 
apart and seed pieces were spaced 9 inch apart im thi 
xperiment were 6 x Jatin wit! potato row 
long per pl \s indicated in figure |. there were no border rt 
ween plot to plants im oa 4-foot border between 
re orem (| investi 


treatinent 


appropr 
] 


nl 


adjust 
dain which 
eut out 
climate as much 


vith 


3 
| 
EFFEC 
IK 
+ 
| 
} 
renee: 
x 
= 
typical experiment is also shown in figure 1 
leach plot row Wa harvested ind welghed sepa atel nel the weight 
converted to bushels per acre by the | factor. In case of single : 
ssing bulls, no vield adjustment wa case of 2 or more adjacent 
Hiissing ] Hlat cach end of the pace pris to barvest 
not 1! thie ield lye total blanl pra ( Lich) measure | 
and the harvested row rele adjusted to the full of 50° feet \ 
experibent elected for thi had relati 
ments were small and few m number. No « xpermnent 
vields for certain rows had been lost or appeared t ; 
unkBown was done im orc te 
the experimental design ete 
Accepted for publication November 14. 
t, Mai \gr tur ‘ 
at faine Ag iral Experiment ation ane tant Agronomist. Maine Agr 
| P ment Station (ron respect ] 
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SERIES 
i oF PLOTS 


! 

600 


PLOT ROWS 234 234 


COLUMNS 
oF PLOTS 


juare 
4), SO, 120 
| tertilizer 


per acre 


STATISTICAL TRCHNIOUI 
Vletho \nalvse of vaniance were made tor the 6 x 6 L.atin 
square experiments as follows for: Rows 1, 2, 3, or 4 separately ; and Rows 


3 anil ] + as 2 TOW (see hyeure | \nalh as randomized 


bloel were made tor series (replicates 100-200, 300-400. 500-600. 100 


3000 100-400 100-5000 and 100-600 0 Colunins of plots were also used 


rephieate In addition, treatments m each experiment 


completely randomized, thus in the analyses both series and column variation 


were combined wit! experimental 


from the error variance for e: 


vas calculated 


as 
were assumed to be 


a coethcient of variability 


| 
- 
' 
200) 2: 5:1 #4: 6, {150 
' 
iooli 3. 4: 5 , & 4 
| \rrangement of pl 
li 200 pounds PLO} or 
$$$ 
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CTTOr Variance 
\ 100 


mean ol experiment 


\ll mean C.V. values were based on the average of the individual error 


variance and experiment means. Because of the differences among thes 
variances, the mean C.\V. calculated in this manner ditfered slightly, 1) 


some cases, from the one obtained by getting the average of the individual 
C.\V. values. From the C.V. values the relative precision or eff 
ciency, of each condition, as compared with the 6 x 6 Latin square with 
determined. Since relative efficiency is detined the 


! 


b-row plots, Wi 
iiverse ratio of the error variances pel 


compared to 4+ rows per plot, is as follows 


unit, its value for Row 
condition ), as 


brow 
100) 


Kelative Efficiency, ~ 
leo 


values for various numbers of replicate were adjusted tor 
formula of Cochran and 


ftlerences nm degree s of treedom according tr the 
of the 


Cox (1, page 29). These values for series and column groupings 
6 replicates were also adjusted according to the formula (1, page 112) 
\ll of these adjustments were small and did not appreciably affect th 
as compared to unadjusted efficiency values 


interpretation of results, 

Vethod Lhe procedures used 1) method \ lt compare thre 
cthicieney of various numbers of rows per plot and repheates were bases 
] ich ditfered between parts 


upon different parts of each experiment, 
heen open 


variability. The validity of such comparisons may have 
question heretore. a second set afl compart | calculated 
technique emploved \ and Mla thi method, Ci 


midividual row of the 4-row plots n quare design 


treated as iit an analvsis © estimated true variances 
cue plots and plot rows Ir error mean square 


bhen the v: a ola treaty ) expermnent we calculates 


follows 
ol treatnient meat 


arlance 


ol rep 


Variance wa ach experiment 
onmuzed sigh wit repheate component 
ental ry were then calculated and 


ulations for various number 


procedure 


and 


f variability. were 


] 1, ern 
i ct ere 
«if 


\lethod A 
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CA + 
= 
lia 
te 
ag 
ly 
; error \ * (plots ) Variance (TOW ) 
(No. of reps.) (No. of rows) 
as a 
ran thie 
and 
2 replicates. rows and replicates wer 
also made, The se was followed for each experiment, assum 
ing rows of plots to be the repheates, HM agam for cach experiment as a 
completely randomized design, (iE: calculate 
from the variance for each treatment mean. kor Ei 
these C.\V. values were the same as calculated in Zi 
‘Numbers in parenthesis refer to “Literature Citee 


AMERICAN POTATO JOURNAL | Vol. 


oF Frertitizer TREATMENTS ON POTATOES 


Yield responses of potatoes to phosphorus and potash im the 6 
experiments chosen for the statistical study are shown in table 1. Results 
of these additional experiments have been previously reported (4 3) 

ivnificant differences at the 1 per cent level were obtained between 


phosphorus rates in all 3 experiments and between potash rates in 2 of the 


1 did not show significant differences 


experiment experiments whiel 
hetween treatments at the 5 of | per cent levels were purposely avoided, 
the effects of plot size and replication on the differences necessary 

cance between treatments could be studied \ppreciable yield 


o fertilizer, especially to potash, was not obtained all 


pouse of Katahdin potatoes to pho phorus and potash im 
plot 6x 6 Latin square expernnents 


Rate Test Potash Rate 


ield-Bus. per hertilizes Vield 
lreatment, 
Tb 


mer \ore 


AREAILITY IN FERTILIZER EN PERIMI 


During the course this s y of variability m potato experiments 
lye tien “As ‘A the coethorents afl variability ot the 
parti ular ¢ Kperinenl elected tor t > study were not considerably lower 


t similar experiments which might be conducted, Or, im other 
the results biased by the selection of experiments having 
plot variabilit Lhe 1946 kperments were selected tor 

each row had been harve sted and \ separate] 
nents in subsequent vears were harvested row groups 


the general use of 2-row 
coefficients of variability for the 6 Latin square experiments used 
ranged from 3.3 to 5.9 per cent, whereas the coethcrents of the 
1] experiments conducted in 1046 ranged from 2.8 to 10.5 per 


tril 
he experiments not u n the study had a coefficient lower 
4 


ed $+ w in the same range, and 6 were 


: 
| 
| 
62 
| 
| 
= ] 
experiments 
> 
Pane | 
Phosphorus 
wr harm arm Farm Farm 
1) 44] 542 454 558 
6-10 $77 442 5-8-9 551 475 42 
4-10 100) 174 524 347 171 554 
LSD 
a, level 1X level j 3? 
level 5 level N.S 44 2 
| 
than te 
Wel cl Vol 
only a 
an truely mu 
. 
lost expe 
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remian 
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slightly higher. Thus, it may be seen that the results of the study were 
only slightly biased by the selection that was made 

Most of the coefficients of variability for the 1945 experiments (2) 
and for the 1946 experiments (3) were somewhat lower than has generally 
heen reported for similar types of potato experiments. The reason for this 
was thought to be largely due to the yield levels obtained in the various 
experiments. Variability in the 1946 experiments, as indicated by the C.\ 
values, tended to decrease with increase m mean vield (1 383 ) 
Variability night, of course, be high or low at either high or low yield 
levels. With carefully selected sites of approximately the same soil differ 
ences over each plot area, however, C.\V. values tended to decrease with 
Increase im mean yield, as m the 1946 experiments 


OF NuMBER OF Rows Ver 


\s an average tor the 6 experiments, coe of variability tor 
2. 3, and 4-row plots 50 feet long were 5.77, 5.27, 5.18, and 4.05, respe 
tively. These differences and the corresponding relative efficiency values 
are shown graphically in figure 2. Differences between treatments necessary 
for significance usually decreased in a sinular manner with increase im 
number of rows per plot while relative efficiency values increased 


Variability decreased with mcreasing ol row per plot cont 


G expermoents. This perhaps may be expected with 


a crop such as potato 
which has a relatively small number of plants per plot 

| sing the efficiency value for 4-row plot as LOO, the averaye relative 
efheiency values for 3, 2, and T-row plots in the 6 phosphorus and pota 
rate experiments were 61, 59, and 49 per cent, respectively. The CV. and 
Rk. i. values indicate that variability would not be affected markedly by 
decreasing the number of rows per plot. Sull less variability might be 
expected in tl maller area required tor l-row plot 

Coefhicents of variability caleulated for t-row plots by method \ 


were the same im each experiment and for 3, 2, and l-row plot 


different. Only m= one potash test was the order tor 4, 3, 2 
] row plot changed method C4 Wil clue 
considerable differences m the C.\. values between imedividual plot row 


\ 
2 


In general, the conclusions made trom the 
vield tor each experiment, using row combinations of 
varied from the mean tor the lots by Ie than 10 
about | ent. Mean vields for the various fertiuhzer treatn varied 
vil the various row combination lnterpretat ult 
using plots vould have been sinular to using 4-row 


luced to 


ever, significant differences obtained with 4-row plots were re 


1 


non-significance with l-row plots. In general, 2 to 4-row plots were 
necessal ti 1 yield differences ol le han 10 per cent of thr 


hivure ] there Were border row between plot 
in contra t to tl results reported 1) Jacol ), however no effect of the 
fertilizer treatment tor one plot Wil noan adjacent plot Wiel 


checked im 1 means ot radioactive pl vhen no racdioactivit 
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| 
| 
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| 
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RELATIVE EFFICIENCY — PER CENT 
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2 3 MEAN 2-3 1-3 
SINGLE ROWS OF 4 ROWS |~ ROW GROUPINGS —- 
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was detected in leaves of plants grown in rows adjacent to rows fertilized 
with radioactive phosphorus. Cross feeding between rows ts) probably 
largely prevented by the ridge-type of cultivation commonly practiced im 
Maine. The fact that the yields from outside plot rows were no more 
variable than inside plot rows also indicates that vields were not affected by 


cross feeding 


OF Tyrer oF EXPERIMENTAL Destia? 

\s indicated previously, the 6 fertilizer rate experiments were analyzed 
as 6 x 6 Latin squares, as randomized blocks with series and with rows of 
plots as the 6 replicates and as completely randomized designs. Thi 
analyses of variance were made by method A, in which totals of 4-row 
plots were used, and by method B. in which each 50-foot row was con 


sidered a unit 


\nalvses of the expermncnts as randonuzed blocks with the 6 seri 
of plots as replicates increased error variance thereby decreasing relative 
efherency m 5 of the 6 tests hie exception was an experiment located 


on a very uniform test area. Analyses of the experiments as randomized 
ks thre columms plots as replicate method \ ec 


error variance markedly. Mean C.\ values for the 6 experiment 
are shown graplucally figure 3. This increase variability: nught 
iy expected mee the blocl in this case consisted of 4° row 320) teet 
long In thi cas soil variability anc pra wheel damage thre 
24+ rows wa usually much less than oil vaniabilit between the 6 seri 
of 50-foot rows over the 320-foot length of each experiment. Anal 


] 


as completely randomized experiments, in which both series and column 


ination were combined with experimental error, increased error variance 


stl further in some experiments 


In analyses of vanianee of different number t repheates of each 
ct ndonuzed by method \ decreased on 
AVCTAL vit} micrecase To } reply il¢ ow rm ed wit! 
erense to nl repli ate \ for 2 } 5 
replicate vere 5.41. 4.52, 4.44, 4.77, and 5.26 per cent, respective 


iz 
4 
J 
= 
compared to 4.05 tor analvses as O xX © Corresponding reta 
tive ethcrerne yore lf, 71 il} per cen respect! el a 
lor the 6 expernents at own graphical n higure 3 
hese replicates or blocks, as indicated in figure 1, consisted of 24 potato , 
reo teet ne levident exper ent extendime the lengt 
| 
to ul an extent that thre it al 
Micreasce wool ¢ entire experimie 11 quare owever, 
usually resulted in the greatest precision 
Krantz | mlart tha potatoe row 1 
ong decreased in irving tre to 4 repheate ere > 
as onl i shyeht further the of repheate va 
— 
Cariabilit of the potato fertilizer experimer ( — 
ali leulated method mecrens¢ erse} i thre ‘ are root of 
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ct of number and combination of replicates on variability 


ethorency in 6 potato fertilizer experiments 1946, 
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the number of replications. This is thought to be true because of the 
variability in the Maine soil conditions under which these field experiments 
were conducted. Under more uniform soil conditions in certain other areas 
the assumption would undoubtedly be more valid. 

In laying out experiments such as were analyzed in this study. a 
held diagram was first drawn up in the office. It was the tendeney of those 
carrying out the field work according to the field plan to locate the first 
replicates (series 100 and 200 in figure 1) in a uniform area adjacent to 
a field roadway. Then, because of the frequent occurrence of knolls ot 
depression areas in the field. other replicates tended to cut across these 
less uniform soil conditions. In 5 out of 6 experiments replicate pairs 5 
and 6 were more variable than replicate pairs | and 2, and 3 and 4. The 
mecrease in variability for 5 or 6 replicates over 4 replicates, as shown in 
ngure 3, is thought due to the particular field conditions of thes exper! 
ments. It would be expected, however, that) similar results would be 
obtained again under similar soil conditions 

C. V. values calculated by method B were not representative of the 
actual conditions of variability, as shown by analvses of pairs or other 
combinations of replicates. Coefficients of variability and relative efficiency 
values calculated by method A appeared to offer more valid estimates of 
the efficiency of different numbers of replicates in these experiments 


SUMMARY 


The effects of numbers of rows 50 feet long per plot, type of expen 
mental design and number and combination of repheates m 6 potato 
fertilizer experments were studied by means of analyse of yariance and 
other statistical techniques I hie experiment were conducted as 6 x 6 
latin squares in Aroostook County, Maine, in 1946 

Variability decreased with increase in the number of rows per plot 
from | to 4. Conversely, relative efficieney. o1 precision, was greater with 
increase mn the number of rows per plot 

\s compared to Latin square expernmments, error variance imereased, 
whereas relative efficiency decreased, when only columns of plots 4 1 


wide and 320 feet long were used as replicate or when the experiment 
were | to be completely randomize | Vcore changed 
much le Onl the AvVCTAY when only plot 24 row 


wide and 50 feet long were used as re plicates. Variability was portioned best 
and the precision greatest when the expernnents were analyzed a latin 


squares 

In analy es ot the expernnents as randonuzed blocl vith eries 
plots as replicates, variability decreased from 2 to 4 replicates, but increased 
trom 4 to 5 replicates. Conversely, relative efficiency increased from 2 to 
+ replicates, but became less from 4 to 5 or 6 replicates 

Four replicates of 4-row plots, because of the shorter distance and 
less soil variability involved, resulted im slightly greater efficieney on the 
average than did 6 x 6 Latin squares. Considering the experimental area 


and costs mvolved, 2-row plot experiments with 4 replicates would have 
heen nearly as efherent as 6 x 6 Latin squares with 4-row plots and would 


have resulted in essentially the same amount of information 
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RUSHMORE. A NEW OBLONG BAKING TYPE POTATO! 


JULIAN MILLER 
potato 


\lountam variets 
81-258. [1 


a cross between the Katahdin and Green 
ceeding has been grown under the 
as first grown m 1948 and has shown 
ince, particularly certain at 


code number 


very results 
«als 


Plant Phe plant is upright with foliage 


~ 


somewhat tke Katahdin but 
does not bloom too freely. In 
nan pects it has the characteristics of the Green Mountain in that the 


variety performs best m the northern potato-producing areas where it 1s 


considered an early to medium early variety. In the South it 
considered a nud-season variety 


color. The flowers are white. It 


would In 
\s w all oblong potatoes it does its best when the soil moisture 1s 
evenly distributed throughout the 


SCASON, and therefore would perform 
hest uncles 


irrigated conditions. However. it is 
particularly the northern section 
It will mature from 10 days to 2 


not absolutely necessary, 


wecks earher than the Burbank. 
Potato Phe tubers are oblong and = russeted. They 
and lighter than the Burbank. The cooking 
rated very good to excellent, similar to that 

medium vielding abilitv. but 
would fall into No. T's 


are brighter 
and baking quality would be 
of Green Mountain 


a lugh percentage of the tubers 


! Accepted he publication December 10. 19560 
‘Head, Horticultural Research Department 
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practices 
ai 
and pota 
North 
4 lacob, W. ¢ 
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Rushmore does not produce knobs or second growths as readily as 
niost other oblong varieties. The sprouts on the potatoes have a yellow 
color similar to that of Green Mountain 

It will probably perform best in the northern areas and has shown 
excellent performance from the Dakotas to Maine. If grown in the southern 
areas, the land should be irrigated or it should be grown on wider rows 
where the moisture supply is more or less evenly distributed 

Disease Resistance We claim neo disease resistance for plants o1 
potatoes. Although it is a russet variety, it is susceptible to scab. Never 
theless, due to its earliness, shape and cooking qualities, those who have 
grown it feel that it has a definite place in the industry 

Seed. Seed of this variety may be obtamed trom 

Dr. H. M. Darling, Department of Plant Pathology, Cniversity of 
Wisconsin, Madison, Wis 

Melvin Rominsky, Starks Farms, Rhinelander, 

\. Tolaas, Director of Seed Certification, University. Farm 


Mr. RK. C. Hastings, Seed Department, State of North Dakota, 


| tin ¢ Noonan secretary Sout! Dakota Potato Grower 
\atertown 1) 
\Ir. Charles S. Blackman, Clark, S. D 


Dr. Matthew Felton, Nebraska Certified Seed Association, Allianees 


\CK NOWLEDGMEN' 
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POTATO HANDLING LOUIPMENT FOR USE IN 
EXPERIMENTAL WORK!2 


DD. KR. N. R. Tuompsox® 


expansion of potato research at Mich yan State University has been 
the occasion for design of certain mechanical research aids. Ease of 
| 


andling and storing a large number of small samples of potatoes, con 
venient periodic examination of tubers and a fast method of specific gravity 
determination seemed highly desirable. As a result. a storage container was 
Inult in which small (15-25 pounds) samples could be convemently stored 


and handled: a picking table de veloped which would accommodate the 
periodic exanunation of large numbers of such samples or hill samples of 
breeding material; and an instrument built. to hasten specific gravity 
determination The three nnprovements are described in the following 
paragrapl > 


STORAGE CONTAINERS 


Wooden containers were built for storage ot the samples. Theis 
converment size permitted easy handling of the samples for various evalua 
thon procedures as shown im hgure 1. Sides and bottoms of the boxes were 
nade of half-inch cedar boards, with ends and cleats of one-in h material 
horizontal cleat served as handles, and proyected one half mech above 
he end of the box to mterlock with the bottom of the next box above 

were stacked ten to twe lve deep with good stability Ventilation 
vit provided hy , Inch spaces between the two bottom boards and 
between the bottom and sick board \ three mich opening at each stele 
af the box also provided for air circulation and made possible withdrawal 
of tuber trom the sta ked boxes In storage, these boxes were stacked on 
ix-inch stands as shown in figure 2. two stacks per stand. The stands 
provided enough clearance from the floor so that a hvdraulie hand truck 
could be used to lift and move a complete stack of 12 to 16 boxed samples 


Pickinec 

\ four-foot commercial picking table as shown in figure 3, was 
adapted for examination of individual samples. Samples were dumped into 
the hopper whieh pivoted to remain undumped when loaded, The hopper 
Vas manually tipped the samples on the pr king table rollers which 
theved at about 34 foot per second. A conveniently located switch stopped 
he samples for examination on the table if necessary. If not. the sampl 
| ed directly into a storage box which was placed on the shelf 
provided at the end of the table. If specific gravity of the sample was to 
Ix: determined, the basket container used in this procedure was placed in 
the box and filled directly from the picking table discharge 


SPECIFIC GRAVITY 


\ number of methods are available for speciiic gravity determination 


hut a direct weighing method was chosen as offering both accuracy and 
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ISLEIB AND THOMPSON: POTATO HANDLING EQUIPMENT 


Wooden storage box designed to hold samples 
Storage boxes stacked interlocked on stand which 
with an hydraulic hand truch 
Commercial picking table adapted tor examination « 


Pneumatically operated machine used tor the rapid 
determination of plot sample 


flexibility. A special balance, calibrated to read directly in cific gravity 
sarniple s of 2.5, 5.0, and 7.5 kilograms was obtamed arrangement 


necessitated weighing in air and in water, so the device illustrated im figure 


$} was built to increase speed and reduce the effort required tor this opera 


tion. Construction of the machine was planned around a 15-inch pneumati 
evlinder, two short pieces of garage-door track with castet and an 
hvdraulic plow control. The tracks were fastened securely upright and a 
plattorm carrying a tub of water rode on the trach vlindes 
controlled by the valve. moved the carriage. Regulation of air pressure 
supphed to the valve, plus adjustment of the valve, allowed peed ol 
thie carriage to varied \ rubber covered eyvy 5 | deep by 
14 inches in diameter held the sample. The use wo su resulted 
in little time loss waiting for samples to dri 


These three aids have materially reduced man-hour requirements tor 


potato sample evaluation. 
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Y NOTE ON THREE SORTS OF RESISTANCE 
TO LATE BLIGHT! 


J. VAN DER PLANK? 


This note presents no new facts. Its purpose is to show that there is 
clear evidence of at least three sorts of resistance in the potato .to 
Phytophthora infestans ; and that if stable resistance is to be fe vund for early 
maturing varieties tt must be sought in directions that have hitherto been 
practically unexplored. 


RESISTANCE OF THE First Sort 


is racial resistance, conferred by genes Ry. Re. Ra. Ry in 
the international nomenclature of Black, Mastenbroek, Mills and Peterson 
(1). A fifth gene probably exists, and there may be more, according to 
Niederhauser, Cervantes and Servin (4). These authors coined the name 
racial resistance. It implies that these genes provide resistance against some 


races of 1’. infestans but not against others. 

Races of 1’. infestans oceur frequently. Race 1, able to attack Ry-types 
Was found soon after these types were grown, and practically the whole 
range of potential races has been reported since. In Solanum demissum, 
trom which these genes have been derived, Niederhauser ef al. (4) found 
no clones resistant to the most highly specialized Mexican races. Very 
Humimating is the work of Howatt and Grainger (3) who started with 
race O, against which any of the four genes confers resistance, and from 
i obtained in a glasshouse in a single season race 1,2,3.4. against whieh 
all four are ineffective, even in combination 

It seems impheit in the concept of racial resistance that the advantage 
it vives to varieties will disappear if those varieties become the most widely 
planted So far, this has not been put to the test because the most widely 
planted varieties are still those without racial resistance: Katahdin. Russet 
Burbank, Cobbler, Red Pontiac and White Rose in the United States : 
Majestic, King Edward and Arran Pilot in England: Voran, Bintje and 
lagenhenner in Holland: Brownell, Sebago and Sequoia in Australia; Up 
to- Date m South Africa: and so on wherever records could be traced. But 
Hoa genotype with racial resistance alone progressed far enough to becom 
the common genotype the races of 7’. infestans capable of attacking it would 
presumably become the common races, and unless there is some factor 
operating which ts still unknown any advantage from the racial resistance 
alone would be lost in the wake of the genotypes progress 


RESISTANCE OF THE SECOND Sort 

is associated with late though it does not necessarily 
always accompany it. Some late varieties, like Robijn from Holland, can 
yrow through quite severe epidenies without suffering much harm: thes 
hecome infected, but because of their resistance or tolerance (call it what 
vou will) infection spreads slowly and a fair crop is set despite the disease 
This resistance seems to be reasonably stable and without serious racial 
complications 


Accepted tor publication October 2, 1956 
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The relation between resistance and lateness may studied in 
Hogen-Esch and Zingstra’s (2) Geniteurslijst voor Aartappelrassen. After 
luding varieties with the yenes (to avoid mterterence 
by racial resistance) there are 175 var-eties in the list with appropriate 
information of which all except 3 are named commercial varieties from 
different countries. These are rated for resistance to blight in the foliage 
from 3 (very susceptible) to 9 (very resistant). They are also rated for 
lateness from 3 (very late) to 10 (very early). In this rating, to give 
examples, [rish Cobbler is &, Chippewa 7, Sebago 6 and Robijn 3. Table 
| shows the average blight rating of all the varieties of any one lateness 
rating 


Panter | Relation between resistance of the foliage and laten 


Data from 175 varieties 
No. of Varieties ( 32 37 12 
lateness Rating! 3 j 5 7 10) 
\verage Blight Rating? 75 55 5] 43 


‘Low figure: very late 
“Low figure: very susceptible 


This sort of resistance 1s useful in countries to which late-maturing 
varieties are suited; but the degree of latenes needed for adequat 


resistance is too much tor most potato-farming areas 


RESISTANCE OF THE THirRD Sort 


lin the absence of rac ial resistance, this sort of resistance can hn 


mferred trom the difference m susceptrbilit between variets of about the 


same lateness rating: between, ¢.g., Sebago and Green Mountain 


] 


This is a sort of resistance that breeders have been busy with ever 


since blight struck the potato fields in the 1840's. In all probability great 


progress has been made, in the sense that varretr are now probabl le 


uscepuble than they were m the 1840°s* But within the ot thre 
pecies Solanum tuberosum the scope for further great advance | probably 


hmited, and no breeder (without the help of racial resistance mtroduced 


irom other species) has produced an early variety with enough resistances 
ty survive a blight epidemic successfully 

To digress, it mav well be that the second and third sorts of resistance 
are not wholly independent of each other, and that lateness imtensifie 
resistance of the third sort and earliness diminishes it. But this does not 
affect our argument in any wa 

\lso irrelevant to our argument are the various mechanisms oft 
resistance resistance to the penetration of the host by a spore resistance 
to the spreac 


of mycelium within the host after infection, delayed develop 
ment of sporangia and their restricted production per unit area of lesion 


y 


There is direct evidence of this in the varieties known to have been brought into the 
mountains of Basutoland in 1833. Thev are extreme isceptible by comparise vitl 


modert Con mercial varietic ol imitlar latene 
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PossiBiLities 


Two possibilities merit examination. 

First, it is possible that the genes RK,, Ry, Rg, Ry. ete. confer not just 
racial resistance alone but also other resistance of an unknown sort, 1n 
which case it might be beneficial to collect as many genes together as 
possible. For example, Ry RoR gky-types may be somewhat less susceptible 
on the average to race 1.2.3.4 than comparable IX, types are to race l, 
and duplex Ry,Ry-types somewhat less susceptible to race than 
comparable simplex Ry-types, with triplex and quadruplex types perhaps 
even |e usceptible. Niederhauser ef al. (4) have indeed drawn attention 
to the field resistance of one duplex R,R, variety. But more evidence ts 
needed 

Secondly, there may be an untapped source of resistance of the third 
ort in wild tuber-bearing species like S. demissum. So far this resistance 
as been used mainly, or only, from S. tuberosum. Niederhauser et al. (4) 

he very great field resistance, apart from racial resistance, of S 

and other wild spect Unfortunately it is not clear what sort 

istanee is. Many clones of S. demissum are very late in maturity 
vould rate less than 3 im the scale used in table 1 and one would 
xpect much resistance ot the second sort. Other wild tuber-he aring species 
also often vet late Perhap in these wild species resistance of the 
econd sort is the si t and most common sort of field resistance, which 
vould be unfortunate because it is necessarily mappropriate for the 
breeding of early varieties, One can only hope that in these species there 
inn resistance of the third sort as well 

Ie i the absence of sound evidence for them, these two possibilities 

merit attention that last hopes should get 


SUMMARY 


sistance are discussed 
rin ial resistance conferred 
menclature as 
is overcome by ri; nfestans, and 
appears tol si \ varieties that come 
varictye 


ort is coupled with late maturity. Some very 
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olerance. From its nature, this resistance cannot be trat 
naturing variets 
sistance ipparent m the difference m resistance 


1 
It seems inadequate in S. tuberosum tor early 


‘ ls last hopes for thie breeding 
hinturmig arict vith table resistance It 1s possible thi 


Ix IX, comnter resistance besides racial resistances 


ible that there is an untapped source of resistance of the 


wild tuber-bearing species like S. demtissum 
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HEILIGMAN, F., AND J. R. WAGNER 


EFFECTS OF CHLORO-IPC ON SPROUTING AND LOSSES IN 
WHITE POTATOES DURING STORAGE 


ol }-Chloro-I opropyl N-Phenyl Carbamate (Chloro-LPC) reduced 

SSeS white potatoes stored at 55, 72, and 85° | when compared to untreated 
controls IT hie material wa etlective when used a a dip, a a spray, ol when 
incorporated in water emulsion potato war treatment controlled sprouting 
and reduced weight losses during storag There is some evidence that the material 


may have some indirect effect in controlling losses caused by microbial decay 


HOYMAN, WM. G 
COMPARATIVE REACTIONS OF ATTACHED AND DETACHED 
LEAVES TO 7OPHTHORA IN-FESTAN 

Thirty potted potato selection oO 12 inches in height and detached leave 
lw tenn vith zoospor ro a culture of race U 


irom then vere mnultaneou 
and 100 


Phe inoculation ere made 


nt relative hunidit 


rhe reaction of 


HOY MA WM. G 
POTATO SEED TREATMENTS WITH ANTIBIOTICS AND OTHER 
MATERIALS FOR PREVENTION OF BLACKLEG 


4 
| 
| 
75 
= 
De 4 
DEE, of the 30 selections was recorded as soon as symptom 
appeared final reading a rack the eighth day following imoculations 
Sporulati ‘ rred ot ttached and detached leave of & selectio Sporulation 
also) occurred on the attached leaves of one selection vhereas the reaction of the eo eer 
detached Jeaf con ted of large lesion The ympton on both type of leave 
of the ctions cot ted of necrotic spotting. The attached leave 1 4 selection ee 
owed hereas the detached leave owed detfiute necroti potting 
No reaction Va evident on leaves of 14 selection 
Cut seed of Sebago potato has been treated the gmmt 2 years to evaluate some fe ° 
ne materia in preventing blacklee. The 19 treatment 
ot \y and ( apta diy and lust Wescod ‘ 
| | | ‘ 4 
reatment ere minute and the dust ere ed t | poured 1) 
cu mulate ereu ‘ (it i i 
\vri-m 10 d next. None the cathe atistact 
The 19 treatment ted dust treptomyve 
nitrate-Captan dust and the toll mg diy cat 1d de itech trept 
mvein nitrat yri-mycin 1O00-Parzate, Roccal, met chi de, acidulated mercu 
chloride, and Semesan Bel. The dip treatment ere for 1 minute and the dust fe x 
ere al ed at t ame rate a n 1955. Me i" rice icidulated mercuric a a4 : 
chloride and Semesan Bel were more effective than the ther material n reduc 
leo 
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HOYMAN, WM. G., AND JACK R. WALLIN 
INFLUENCE OF AIR-TEMPERATURE MAXIMA ON THE SURVIVAL 
OF PHYTOPHTHORA INFESTANS IN POTATO LEAVES 


During 1954 and 1955, Phytophthora infestans appeared in potato fields ot Scotts- 
bluff, Nebraska, despite several successive days of 


temperature maxima between 97 
and 107° | \n isolate was obtained from a tuber grown at these temperatures 
Ixperiments were designed to compare 2 subcultures (SB and 105) of this isolate 1 


trom a North Dakota tuber, isolate 104 from Hollandale, Minnesota, and monozoo 
pore subculture 35 from 1 


In 5 trials where the inoculated Red Pontiac plants were 


subjected to gradual 
temperature rises to 8&3, 95, 105, 108 


and 114° EF. for 1 hour, 12 hours after 
incculation, all cultures produced conidia after exposure of the inoculated plants to 
105°h. and below. In another trial, only culture 


3 1 produced conidia after exposure of 
plants to 106 Fy. 15 hours after inoculation. Cultures 1 and SB were the only 
cultures to produce conidia when the plants were exposed to 106°F. 164% hours after 
meculation. All cultures produced conidia when the plants were exposed to 102 and 


06°. 19 and 23 hours, respectively, after inoculation. Only culture 1 produced conidia 

hen the plants were exposed to 110°, 23 hours after inoculation, In all instance 
where comdia were not produced, the presence of necrotic spots 
evidence that infection had taken place 


on the leaves was 


ISLEIB, D. I 


‘1HE EFFECT OF GAMMA IRRADIATION ON SUBERIZATION AND 
PERIDERM FORMATION IN POTATO 


The effect of gamma irradiation on suberization and periderm formation at levels 
trom zero to 200,000 rep were studied with several interval 
| 


elapsed between irradiation 
ounding. In all cases suberization was delayed following irradiation, but the 
uberized layer of treated potatoes was ultimately as thick as that of controls. All 
levels of irradiation studied (as low as 1500 rep 


prevented the formation of periderm 


ISLEIB, D. IND N. THOMPSON 


4 TT HANDLING EQUIPMENT FOR USE IN EXPERIMENTAL 
WORK 


Several mechanical aids designed to facilitate handling of potato samples from 
experimental plots have been developed, including storage container a special picking 
table ind a machine to speed specific gravity determinations, These aids have 


materially reduced man-hour requirements tor potato 


ample evaluation 


JOHANSEN, ROBERT H 


FIELD RESISTANCE OF THE POTATO SELECTION ND 457-1 TO 
VIRUS Y 


purpose ot the Aa to determine the degre ot field resistance to 
Y possessed by the potato selection NI) 457-] 


Youn tubers harvested from infected plant 


viru 
and to determine the meidence of viru 


The selection ND 457-1 was grown in the field for the first time in 1945. Tests 
comdueted by thi tation revealed that NI) 457-1 possessed a degree of ticld resisance 
to viru everal sub equent occasions it 


was planted in fields where the current 


eason infection of virus Y was abundant in other selections and varietres but in only 
few iwstanes vere virus Y symptoms observed on ND 457-1 

\Ithough it was known that NI) 457-1 possessed this type of field resistance to 

is Y no study had been undertaken to determine the degree of resistance. In order 

to evaluate thi clection it was nece ary to compare it with a standard su ceptible 

Variet Ked Pontiac, the most common variety grown m North Dakota. was chosen 


Pontiac were grown in each of 2 plots. As a source of 

field inoculum for transmission of virus Y by aphids, the virus Y carrier ND 530 
wa planted vithin eacl plot 

Results from this test revealed that in comparison to the susceptible variety Red 

Pontiac, NID 457-1 possessed a high degree of field resistance to virus \ This test 


also revealed that NID $57 1 pMosse ed a tactor that delayed the movement of virus y 
the 
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KNUTSON, KENNETH, AND CARL J. EIDE 


SPORANGIAL GERMINATION AND INFECTION BY ISOLATES OF 
PHYTOPHTHORA INFESTANS 


Sporangia of isolates of Phytophthora imfestans ditfer widely in speed and tinal 
percentage of germination, the differences being greater at 10° and 15°C. than at 20 


and 25°¢ \t the higher temperatures there is little additional germination alter 4 
hours. When potato plants are inoculated with sporangia in the greenhouse at approxi 
mately 20°C. the first appreciable infection occurs about 4 hours after imoculation 
Phereafter the number of infections per plant increases with time, there being big 
differences in the seed of infection by different isolates. Such differences are tound 
between isolates of the same or different pathogenic race The differences i 
infection do not seem associated with differences in rate of germination. Thi 
infections to concentration of sporangia in the inoculum: suspension is tainly 

tends to obscure differences between isolates; too few, increase the ampling 


KRANT? CARL J. EIDE, FLORIAN 1 


BREEDING FOR FIELD RESISTANCE TO LATE BLIGHT 


Potato clones with R, and Re genes for immumty from late blight 
random trom selted and backcrossed progem 


+} 


t clone and 
immunity gene were moculated with Piyt | ifestans in the 
\); LACBD and 24(BC) were used i 5 1 only 4 and 
noculation, different clone 


of the foliage: in tl 


LAUER, IND 1. KRANTZ 


FORMATION OF CALLUS TISSUE WITH NEW GROWING POINTS 
AND BUDS IN THE POTATO 


' | 


LOGSDON, CHARLES ] 


THE EFFECT OF CERTAIN ANTIBIOTICS ON POTATO PRODUC- 
TION AND RING ROT CONTROL IN ALASKA 


Seed treatment of ring-rot-imoculated potate t} 


i 
77 
ear 
, 
IND 
a ics 
vere elected 
field. Rae 
19 
it 
had retain 
fom 0 to 70 per cent of the Ry group 0 to 60 per cent was retainer 
The resistant R, and Ry clone were simplex and mostly carl Among the « 
having no immunity genes most of the field re tance on ere vel at 
Pontiac being the earhest with any appreciable amount ot re tance. Howeve ' bts ee 
of the late-maturing clones were defoliated as quickly as the early ones suggesting Pe alee, 
that lateness as such is not the basis of field resistance in these clones. The availabilit : Sa 
ol ear clome th both mmmurnt yon and treld resistane ipparenthy «ofte thi 
most mmmediate feasible meat of securing bet field resistance and earline hve 
possibility till « t owever. that ear clone ith field re tare hut 
rove can be deve oped ie 
Callou tissuc oniv on the stole me oof vertical cut acre thie 
apical eye-stolen end axis of non-dormant tube vith eves removed ere placed in pc: ice 
sand tor tive n it room temperature. Ca is t is alse obtamed o 
t und ecu ‘a ten 
ron Ih had heer i for three ‘ 
exception «it callous tormation occurred on on the hasa rele cut 
oceurred me of the callouses « thre ten eed mece root ca 7 
a thot wives cf diviston a 
streptomycin and 1.5 per cent oxytetras cline) reduced t percentage t! 
at | i est iron to RO ed it i trat ! ! 
\gritrac gn bacitracin per pound acl me fieant effect. An addit Res, 
torage. amount wa yiiticantly |e tatistically than t mitreated eed 
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treatment of uninoculated potatoes with Agrimycin-100 at 5000 p.p.m. reduced yields 


from 7.5 to 3.2 tons per acre. This reduction was due to decreased stand, a smalle: 
percentage of US. LA size and the smaller size of the U.S. 1 


VC ANELLY, CHARLES 


A STUDY OF POTATO SPINDLE TUBER BY PAPER CHROMA- 
TOGRAPHY 


Selection of vormal-appearing and spindle tuber-infected tubers of a potato 
eedling et lected at digging time The eves of each tuber were removed, placed 
! eparate Petri dishes and frozen quickly \iter thawing, the juices were extracted 
and used tor one and two dimensional ascending chromatograms. Determination of 
the amine acids and protem patterns were then made and compared. An apparent 
merease m certain amino acids and protem fractions was noted in the spindle tuber 


JOHN S. NIEDERHAUSES IND W. HOUGAS 


BLIGHT RESISTANCE OF SELECTED SOLANUM HYBRIDS IN 
MEXICO 


Crosse ere made between clones of lanum demissum Chexaploid selected for 

high resistance to Phytophthora mfestans, and 15 blight-susceptible diploid lanun 
Resulting by hybrid vere backcrossed to tuberosum var. Watahdin, and 

j tetraploid specn exhibiting moderate blight resistance Mexico \ 

total of 110] leetion Katahdin hacke and f pate m backerosses 

ere sdeanyte t Toluca. Mextes 4 tuber pet election Using a rating of O (ne 

blight) 1 (plants killed), blight reading vere made in July and August. None 

a resistance Crating of “DT on was noted in 66 per cent of the 

! lecty Proger i the | backcrossed to Katahdin ere mostl susceptible 
| } parent and 


GREY BLOTCH — A VIRUS DISEASE OF SOLANACEA 


disease of piarit reported The viru causing thi dis 


i 
i ‘ i potato eedling that as howimng a vague Mechamea 
t WN Burl tobacco plants produced mipton vhicl 

eemed to tl casual glanee to be mechameal damage mpton 


RICHI IND RR. BECKET 
THE EFFECT OF IRRADIATION AND OTHER TREATMENTS OF 
POTATO TUBERS ON PLANT GROWTH AND VIRUS CONTENT 
known to be 


vere halved, and halt of cach tub is irradiated for a period varying trom 3 hours 


(3.08 neutror to 12 hour (1.31 10) neutreot Both halve of eacl 


Green \Mlountain potate tuber vith one or more viruses 


mtecte 


| 
a cleoy gal nd were all ceptible vith rating of “4” and eo 
| 
= 
out 
iw 
: 
j doa ar rim all “4 iS Most usu ele that 
coale ced ind howed first) on inoculated and then on unmmeoculated leavy 
ore riterve inal anid apie: red to be caused b destruction ot th onl I] 
ti mipton developed im ylutu aand other Ni spp ttheout 
“al other apparent mipton Hlowever in Physalts pubesces and ita, th 
lant sere also dwarted and the leave distorted y 
| Troevculati to potato varieties and seedlings caused only a vague mottle on some 
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tion reduced emergence and plant growth but had no apparent effect on leafroll, mild 

mosaic or rugose mosaic in the plants that survived. There was some evidence that 

the latent mosaic virus (virus X) was reduced or weakened, Papain applied to tuber 

and growing plants did not inactivate virus X, although it appeared to weaken it 

{ Itrasome treatment of potato juice extracts failed to mactivate viru in prelim 
trials 
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POTATO IMPROVEMENT THROUGH PARENTAL LINE BREEDING 
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GAMMA IRRADIATION OF POTATOES: EFFECTS OF SUGAR CON. 
TENT, CHIP COLOR, GERMINATION, GREENING, AND SUSCEPTI- 
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increase the susceptibility of potatoes to attack by molds under some 
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STEM ROT DISEASE OF IRISH POTATO 
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In 19 a stem rot disease of Irish potato was severe in Ohio. Apparently, ab 
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vas no correlation between the physiologic race and the mating reaction. Quospores 
iormed between the two cultures soon after the juncture of the two mycelia, and later 
involved a much wider area throughout a 3 mm lay of media. As many as 250 
cospores were observed in a single focal plane of 1.5-mm-diameter microscop 
field. This is in contrast to the low numbers occasionally formed with single culture 
vith intra-group pairings. Paired cultures formed oospores in liquid, agar, o1 
gelatin media tortined with extracts of frozen lima beans, dried soybeans, or other 
natural materials. Oospores were formed also in the leaves of 16 varieties ot potato 
variety of tomato following paired inoculations where the variety was 
to both parent strains. Mature oospores varied in diameter trom 24 to 5 

and in color trom pale vellow to dark brown, depending upon the medium 
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INTERACTION OF TEMPERATURE AND MOISTENING AGENTS 
ON THE GERMINATION AND SEEDLING DEVELOPMENT IN 
THE POTATO (SOLANUM TUBEROSUM) 


Seeds of the potato were germinated on top of blotters 
either water o per cent KNOs as moistening agent Pemperature 
constant 5 { and 30° ¢ and alternating 20 ¢ 
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cedling he optimum temperature, regardle of morstenme 
] | vere negative. Pre-treatment with sulfturi 
germination but the tendency of mold rendet 
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THE INFLUENCE OF TIME AND TEMPERATURE ON SPORULA- 
TION OF TOPHTHORA INFESTANS ON POTATO LEAVES 
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WEBB, R. | IND E. 8S. SCHULTZ 
Selecuon of Verte | 
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Iter moculation, the period depending upon their parents. seedlings ar 
allowed to tubertze and are harvested for election under \ppro 
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ge Three strains of the potato witches’ broom virus are b 
1% the symptoms induced in tomato (var. Bonnie Best) and ¢ aoa 
tomat Multiple strain inoculations made by gratting hetacea, and 
this virus. On 
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tomato a composite syndrome developed indicative of the strains involved. On ¢ 
betacea, inoculation with any strain complex involving strain 2 caused symptom 
which were typical of strain 2 infection and simultaneous inoculation with strain 1 
and strain 3 resulted in symptoms which were typical of strain 1 infection. However 
grafts from the infected C. betacea to tomato resulted in the development on tomato ot 
the complex syndromes indicating that masking and not cross protection had occurred 
On potato (seedling 41956) the symptoms caused by each strain and strain comples 
were indistinguishable, but when grafts were made from potato to tomato, the strain 
or strains infecting each potato could be identified by the symptoms on tomato 
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CULTURAL AND CHEMICAL TREATMENTS FOR CONTROL OF 
THE EARLY MATURITY DISEASE OF POTATOES 


The carly maturity disease of potatoes annually reduces yield on several thousand 
acres in south central Oregon. lerticillium albo-atrum, the principal cause of disease 
can be isolated from vascular tissues throughout diseased plants lusarium and 
Pythium spp. can be isolated from roots, and a series of Colletotrichum frequent! 
can he isolated Irom crowns of diseased plants The disease . which ts most evere on 
hight, sandy soil vas reduced in severity but not effectively controlled ty 
optimum quantities of mtrogen tertilizers, by crop sequences involving 
preceding crop, and by seed-piece treatment with dichlore or Semesan Bel 
the above procedures contributed to reduction of the disease, they are not sufttictes 
effective to produce a good yield of potatoes. For that reason several chemical 
heen tested as soil fungicides tor control of the disease. Soil treatment with 190 pou 
of Vapam per acre was extremely effective in 1955. When land treated in 19 
replanted to potatoes im 1955, residual effects of the treatment were apparent 
disease control and weed control. In dosage rate trial 1950 a ce 
control was obtamed with rates as low as 40 pounds of Vapam per aere 


Potash and Potatoes 


Potatoes are a major item in the American diet. 
Potash is a major item in the potato diet. Potatoes are 
greedy feeders on potash. They use more of this plant food 
than nitrogen and phosphoric acid combined. To grow a 
good crop of No. 1’s, soil and fertilizer must supply at least 
200 lbs. of available potash (actual KzO) per acre. Consult 
your official agricultural adviser or experiment station about 
the fertility of your soil. Write us for information and liter- 
ature on how to fertilize your crops. 


AMERICAN POTASH INSTITUTE, INC. 
1102 Sixteenth St., N.W. Washington 6, D. C. 


Member Companies: American Potash & Chemical Corporation e Duval 

Sulphur & Potash Company e Potash Company of America ¢ 

Southwest Potash Corporation e United States Potash Company 
Division of United States Borax & Chemical Corporation 
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University Microfil@s 
313 North lst St 
Ann Arbor WMichige» 


When You Buy 
Minnesota CERTIFIED Seed Potatoes 


You are investing in a commodity produced by a 
group of growers who understand and know how to 
meet the many problems involved in growing 


HIGH QUALITY SEED STOCK 


Certified Seed List sent on request 


STATE OF MINNESOTA 
DEPARTMENT OF AGRICULTURE 


| SEED POTATO INSPECTION AND CERTIFICATION 
St. Paul Campus University of Minnesota 
St. Paul |, Minnesota 


“TOP 
THE 
MARKET” 


with the 
Right Size 
Potatoes 
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* A Symbol of Service. 
* A Sign of Quality. 
Potato Machinery for all needs. 


Let a Lockwood representative 
solve your problems. 


MODEL NO 5.-555.3¢€ 


—— Manufacturing A Complete Line of Potato Machinery —— 


LOCKWOOD GRADERS 


GERING NEBR. 


s — OFFICES IN ALL PRINCIPAL POTATO AREAS — 
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